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Landmarks in Cervical Cancer Prevention

Success story...
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Disease progression

Invasive
cervical cancer

Borderline Mild Moderate Severe Dyskaryosis

CIN157% CINI143%  CIN Il 32%
Approx. likelihood of regression

Burd EM. Clin Microbiol Rev 2003; 16: 1-17.
Ostor AG. Int J Gynecol Pathol 1993; 12(2): 186-192.
Solomon D et al. JAMA 2002; 287: 2114-9.
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HPV life cycle

1. Viral entry to
basal cells

4. Assembly of late capsid proteins.
Virions formed and released. L1 and L2
expressed.

3. Virus amplification. High copy humbers
of HPV genome expressed. All early
genes are highly expressed (E4, E6. E7,
El, E2)

2. Viral genes replicated and maintained
as low copy episomes. Early genes (E6,
E7) expressed at low levels. E1 and E2
most active
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junction

New (colposcopic)
squamocolumnar junction

Age-specific prevalence of oncogenic HPV
infection and incidence of cervical cancer®
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Oncogenic HPV infection in normal smears (%) in the Netherlands

W Age-standardised incidence rate for cer

Cervical canceris a

rare complication of a

common HPV
infection of the cervix

vical cancer (per 100,000) in the Netherland




What are the challenges in cervical pathology?...
Characteristics of the population
These women are commonly young...

The impact on future pregnancies is important...

Improve Choose right Reduce
efficacy of Tx for right morbidity
treatment woman




Explosion of new HPV biomarkers

Why is personalised Mx needed...?
When and who....?

* Effectiveness of screening has reached plateau...
Peto Lancet 2004

* Cytology and Colposcopy have limitations...
Cuzick IJC 2006

 We need to identify
- infections that have a true progressive potential...

- which of those with abnormal cytology have clinically significant lesions...

- which women would benefit from treatment to minimise morbidity...
Kyrgiou Lancet 2006; Kyrgiou BMJ 2014; Kyrgiou BMJ 2012

* We need to reduce cost & anxiety for clinically insignificant lesions...
Tombola BMJ 2009




Why such a big need to personalise?

Better Accuracy means... Better Accuracy means...
better diagnosis Less over-intervention

better prevention Less over-treatment

less cancer.... Less morbidity....

Service...

Triage means
selection of those that
need colposcopy
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System Failures Leading to Cervical
Cancer Diagnosis

Health care providers
do not screen women

Patient does not get at visits

Women do not
come in for
screening

appropriate therapy ﬁ
. '
- | 0 ((
, b

|
Patient gets cervica Colposcopy for
cancer abnormal screen

not done




Limitations of Cytology

* False negative results ~ 20-25%
(10-80%)

* Failure to detect a significant
number of invasive Cx Ca (33-
47%)

Sasieni 1996 & Ferriman A 2001

e Subjectivity (variations in
evaluation among
cytopathologists)

Stoler 2001

Cytology Sensitivity - CIN2+ (all ages)
Cuzick Int J Cancer 2006

HART
Hannover
Jena

French Public

French Private -
Seattle

Canada

Combined -
% 50% 70% @ 90% 100%
Cytology Positivity

0% 10%

Proportion of women with Cx Ca who
had FN smears 0-6y prior to diagnosis

Region Study FN smears (%)
Rylander 1976 44.8
Scandinavia Stenkvist 1996 20.0

UK Walker 1983 23.1

UK Choyce 1990 54,5

Scandinavia

UK Sasieni 1996 26,7
USA Brown 1982 36,6
USA Berkowitz 1979 55,5
USA Sung 2000 28.0
[URYAN Leyden 2005 32.0

Spence et al Prev Med 2007



Accuracy of Colposcopy
* 84,244 pts

* Accuracy of colposcopy improved as severity increased

Benedet Gynecol Oncol 2004

85% HG SIL

or
cancer

16%
Benign changes
or CIN1



Natural History of HPV infection

Spontaneous
regression

Spontaneous

regression
Spontaneous
regression

D 20%

Treatment necessary

D 20%

‘IIIIIIIIIIIIIIIIIIIIIIIII

15 + years

*The number of cases (USA data) and percentages in each disease category are estimates.
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Adverse obstetric outcomes after local treatment for cervical
preinvasive and early invasive disease according to cone depth:
systematic review and meta-analysis

Maria Kyrgiou,"2 Antonios Athanasiou,® Maria Paraskevaidi,' Anita Mitra,' llkka Kalliala, 2016
Pierre Martin-Hirsch,*> Marc Arbyn,® Phillip Bennett,"? Evangelos Paraskevaidis?

<10/12mm >10/12mm >15/17mm >20mm
1.54 [1.09, 2.18] 1.93[1.62, 2.31] 2.77 [1.95, 3.93] 4.91[2.06, 11.68]

The treatment effect increased with increasing Tx cone length/volume...




Psychological Morbidity

e TOMBOLA study

(Trial of Management of Borderline &
Other Low grade Abnormal Smears)

- women with LG smears report anxiety
levels similar to those found by other
studies in women with HG smears
when referred to colposcopy

- Young women suffered more anxiety
compared to older women

Tombola 2009







What are the challenges in cervical pathology?...

Special characteristics of the population...

Personalise management

Detect women
with HSIL with
accuracy

Detect true
progressors

Low-grade CIN

High-grade CIN




What are the challenges in cervical pathology?...
Special characteristics of the population...

Personalise management

Detect true
pProgressors

Rapidly evolving time: HPV-based screening,
vaccinated cohorts, several biomarkers --- complex
network of clinical groups... --- lack of algorithms...




Which ones are ready for Clinical Use....?

What do they add to Clinical algorithms...?

e
I




What are the challenges in cervical pathology?...
Special characteristics of the population...

Personalise management

Detect women
with HSIL with
accuracy




Biomarkers for cervical cancer screening

Progressive and Non-progressive CIN3 look the same under
the microscope: studies using CIN3 endpoints are not
identical to studies on cervical cancer-associated CIN3
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Natural History of HPV infection...
But is there more to it than just the
detection of HSIL...?

= Spontaneous

. .
= regression '
Spontaneous
regression
Spontaneous
regression

D 20%

Treatment necessary

D 20%

v

15 + years

*The number of cases (USA data) and percentages in each disease category are estimates.



But what really determines the direction?




What causes promotes cervical carcinogenesis?

Host Microbiome Virus
Genetic factor
Environment factors Metabonome_ ion
Biochemical Epigenetlics

Immunologic i fingerprint




Imperial College

London Characterization of the vaginal microbiome in women with CIN
Mitra A, MAcIntyre DA, Lee YS, Smith A, Marchesi J, Holmes E, Nicholson J, Paraskevaidis E, Bennett PR, Kyrgiou M

PC2(9.1%)

Scientific Reports 2015
A 1Y | W

: :Cmr (n=5) ) :Canwr (n=5) " L
e HSIL (n=02) HSIL (n=92)
o6 O.TB'““‘"" : O LSIL (n=52) 06l : O LSIL (n=52)
@ ;@ Normal (n=20) ; @ Normal (n=20)
| O
04} 1 | CST IV (high diversity)
|
1 0
02 ! °
1 v .
T s
& - .
%. 1 Actinobacteria s § b 5
00 — g — — — - g — — - — — — -
L 2 P .'.I'oy‘ 2 =
|. g (]
-0.2 ¥ ; Q R
! : 0© Snethia
1
. '8 ee
-0.6 : ! CST I (L. crispatus)
X p y
' 2 1 WD AR COMONIMITVE)
L CST Il (L. iners)
. - - L > - -04lL h L [
SLO; =08 06 =04 =02 u.o 02 -0.5 0.0 0.5 WD Araeiicincond bt i
PC1 (83.5%) PC1 (56.2%) - HSIL -+ Acserscocoe
[ O I ]
- LS - Seate sagorwgen
& reema

B |

E Cancer

E HSIL

atundance (%) cCLsiL . |
S, = Nomal . Tﬂi‘nl_ I : m;mmlmmljl_ﬁ

T T N N RSN NN N S NS TN NN NN sy vy ¢
=
e

Y
CSsT
m

SCIENTIFIC
REPLIRTS




The role of antimicrobial peptides & the impact on reproduction

Infectious/

inflammatory _ ‘ _
stimuli Bacteria Fungi  Virus

éog/.a*

Direct microbial killing

[ | <) | Qj | J Epithelium
00 0 090,
®|— 8%%°°A:llPs / : a OBacteria
Antiendotoxin 0 9o . 2 ©
o 0°%00 o0 ©Opsonisation
activity 000 og 0 -
Angiogenesis
Protease Chemotaxls (wound healing)
Inhibition
‘ T Cells
Macrophages Monocytes  Neutrophils Mast cells

Degranulation

Previous data suggested that AMPs may
correlate to
HPV persistence...

Woodman PLOS One 2013

hBD-1:total protein concentration according to disease severity

10000+

hBD1:total protein

hBD-1:total protein concentration - effect of treatment

15000+

hBD1:total protein

+
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<" Imperial College
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Observed —logyo(p)

10

GWAS Finnish cohort (NFBC66) (awaiting UK Biobank)

N=5402 with genotype data
CIN / Cervical Cancer Cases = 353
Controls = 1868

Q-Q plot of training_ GWAS p-values
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g Public Health )
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E Evangelou
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Manhattan Plot
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MEAN_METHYLATION

Imperial College

HPV methylation London

Fit Plot for MEAN_METHYLATION

75

Observations 145
Parameters 2
Error DF 143
MSE 85.247
R-Square 0.4384
Adj R-Square 0.4345

-25

NEGATIVE CIN-1 CIN-2 CIN-3 ADENO-CA scc
HISTOLOGY_NUMERIC
Fit ] 95% Confidence Limits ------- 95% Prediction Limits

Mean Methylation

80
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20

Mean methylation in relation to histological outcome

¢ i b |

T T T T T T
NEGATIVE CIN-1 CIN-2 CIN-3 ADENO-CA SCC
Histology

Methylation of CpG sites in
the HPV genome associates
with CIN & Ca

HPV 16 methylation to serve
as a predictive biomarker ...

Kottaridi, Kyrgiou, Pouliakis, Magkana,
Aga, Spathis, Mitra, Makris, Chrelias,
Mpakou, Paraskevaidis, Panayiotides,

Karakitsos J Inf Dis 2017.



Metabonomics: the whole System’s Biology...

OPEN & ACCESS Freely available online @PLOS | ONE

Histology Verification Demonstrates That
Biospectroscopy Analysis of Cervical Cytology Identifies
Underlying Disease More Accurately than Conventional
Screening: Removing the Confounder of Discordance

Ketan Gajjar'?*, Abdullah A. Ahmadzai', George Valasoulis?, Jilio Trevisan', Christina Founta®3,
Maria Nasioutziki®, Aristotelis Loufopoulos®, Maria Kyrgiou®®, Sofia Melina Stasinou®®,

Petros Karakitsos’, Evangelos Paraskevaidis®, Bianca Da Gama-Rose?, Pierre L. Martin-Hirsch?,
Francis L. Martin™

Classification of cervical cytology for HPV infection using biospectroscopy
and variable selection techniques

De Lima KMG, Gajjar K, Valasoulis G, Nasioutziki M, Kyrgiou M, Karakitsos P, Paraskevaidis E, Martin-
Hirsch P, Martin F
Analytical Methods 2014
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YES

Is its needed...?

?

Who would benefit....:




Decision-making

Cytology Characteristics Anxiety

+/-biopsies

HPV status




Challenges in Screening & Management of CIN...

Women: Young women, Reproductive & Psychological morbidity

Clinicians & Health System: ‘jungle’ of biomarkers, HPVscreening,
vaccines, complex network of clinical groups, personalised care

‘Well the HPV test is positive but the
genotyping shows 33... and the
viral load is low... then... well
depends as the mRNA is positive
but ...the p16 is negative...
although the cytology was...and
my colposcopy ...

Arbyn, Vaccine 2012 //
Ronco, Lancet 2013 //
Koliopoulos 2007



What is the threshold for Tx?

Decision-making more complex...

Biomarkers




Decision Clinical Support Scoring System
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Personalized management of women with cervical abnormalities using Clinical Decision Support Scoring
System SYNECOLOGIC

M Kyrgioul‘z* A Pouliakis’, JG Panayotides®, N. Ma\rgari3 P Bountris’, G Valasoulis®, M Paraskevaidi', E
Bilirakis’, M Nasioutziki®, A Loufopoulos®, M Haritou®, DD Koutsouris®, , P Karakitsos®, E Paraskevaidis®

http://cxcadss.biomed.ntua.gr/ Select Demo {

Gynecologic Oncology 2016

Patient’s Data

(Pap test, HPV WNL ASCUS LSIL HSIL Support
DNA test, \A\ﬁﬁ/‘/ Infgrmation
NASBA, Flow, 00100 (Histology)
p16)
) 4 N
() /" AlModel |
test=LSIL Histology
Data 00100 Data Prediction
HPV DNA Transfor -0.22 Interpre (probabilities)
tvpe=16 mation 001 tation
P . ‘ -. 0.55 . Normal=4%
1000
NASBA
0.23 CIN 1= 60%
type=16
ype 0
= -0.1 CIN 2/3 =30%
Flow=neg.
) 0 ) Knowledge
P1 6=neg I Database Ca=6%



http://cxcadss.biomed.ntua.gr/

Conclusions

Major advances in pre- and invasive Cx Disease...

Improve detection of women with HSIL...
Predict which will progress...

Ability to select the right person for the right Mx...
Personalise care (‘one model DOES NOT fit all’)

Approach the whole system’s biology
Complex interplay with microenvironment: host, HPV, microbiome
Potential for new horizons of research and new treatments

HPV vaccine — better screening: Cx Ca will become a rare tumouir...




Personalised

. . It's all about your
Medicine... genome, and we have
something JUST for you.

L™




Thank you...
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Commensalism
/ka men.sal.1.zam/

Relationship between two
organisms where one organism
benefits from the other without

affecting it

A close, prolonged association
between two or more different
organisms of different species

Mutualism
‘mju:tfosliz(a)m,-tjuva-/

Relationship beneficial to both
organisms involved
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Imperial College
London

“Messieurs, c'est les
microbes qui auront le
dernier mot”

Gentlemen, it is the
microbes who have the
last word.

Louis Pasteur



Thank you...

ernesis / \ SIGRID JUSELIUS FOUNDATION
@researc @9/

Imperial College Healthcare

ek ( “bsce
NIHR Imperial BRC """ 99 p



A Tailored Approach...










Treatment for CIN and Risk of PTB

Obstetric outcomes after conservative treatment for
intraepithelial or early invasive cervical lesions: systematic
review and meta-analysis

M Kyrgiou etal. 2006 THE LANCET

Perinatal mortality and other severe adverse pregnancy
outcomes associated with treatment of cervical

intraepithelial neoplasia: meta-analysis B
!\ fl](;mul)

M Arbyn et al. 2008

Increased risk of preterm birth after treatment for CIN

Linderlying mechanizsms and contributing factors still need unpicking

M Kyrgiou etal. 2012 EDITORIALS [?)\ IJ

Long term outcomes for women treated for cervical
precancer

Cervical cancer risk increases with age and looks worse for women freated more recently. We need
to find out why

M Arbyn et al. 2014 EDITORIALS [;N IJ

‘Excisional treatment increases
the risk of PTB by up to 2.5
times...’

‘The risk of perinatal mortality
& severe PTB is also increased
with cervical excision...

‘Until well designed prospective
studies using stratification
according to proportion of

excision become available, the
issue remains unresolved...”

‘Optimal balance between risk
of cancer and obstetric
safety...



.

Ghaem-Maghami S et al.
Lancet Oncology 2007

18% vs 3%

Risk of recurrence ~ margins

B M I Crosshr
ooy

®

BMJ 2014;348:17361 doi: 10.1136/bmj.{7361 (Published 14 January 2014) Page 1 of 11

RESEARCH

&

February 2014

Effect of ageing on cervical or vaginal cancer in
Swedish women previously treated for cervical
intraepithelial neoplasia grade 3: population based
cohort study of long term incidence and mortality

8] OPEN ACCESS

Bjrn Strander consultant', Jonas Hallgren biostatistician®, PAr Sparén professor’

'Department of Obstetrics and Gynaecology, Institute of Clinical Science, Sahlgrenska Academy, University of Gothenburg, Gdteborg, Sweden;
2Department of Medical Epidemiology and Biostatistics, Karolinska Institute, Stockholm, Sweden

Increase in the risk of post-Tx cervical cancer...

-
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\_

Optimal balance between
risk of cancer & obstetric safety...

BMJ Editorial 2014
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Risk of preterm birth following treatment
for cervical disease

Stakeholder meeting
16t February 2015
9:30am-4pm

Royal College of
Obstetricians and Gynaecologists
[ —————

Bringing to life the best in women's health care

This one day meeting aims to review the available evidence on the risk of
pretemm birth following treatment for cervical disease, discuss the impact of
this research on colposcopy and obstetric services and the next steps in
making this evidence part of the national guidance.

The meeting will be held at the Wolfson Institute of Preventive Medicine,
Charterhouse Square, London EC1M 6BQ. It is aimed at colposcopists,
gynaecologists, obstetricians and policy makers with an interest in cervical
disease and/or preterm delivery.

09:30-10:00 Coffee and registration
10:00-10:15  Welcome — Prof. Julietta Patnick
10:15-10:30  Cohort results — Prof. Peter Sasieni
10:3010:45 Case-control by depth — Dr. Alex Castanon
10:45-11:00 Risk by number of births following colposcopy — Dr. Rebecca Landy
11:00-11:20  Similar results from other publications — Dr. Maria Kyrgiou
11:20-12:00 Discussion (Chaired by Mr. Pat Soutter)
12:0013:00  Lunch -
13:00-13:20  Cold coagulation — Mr. Walter Prendeville Scientific Impact Paper No. 21
13:20-13:40 What excisions are we doing and wiy? — Mr. Henry Kitchener June 2010
13:40-14:00 Importance of quality management of colposcopy — Miss Theresa

Freeman-Wamng
14:00-14:20 Discussion (Chaired by Mr. Tony Hollingworth)
14:20-14:40  Impact of very preterm and moderate preterm on childhood outcomes

Costs of care — Prof. Maria Quigloy : Obstetric Impact of Treatment for

14:40-15:00 |Is the nisk of preterm due to deep excision completely mediate by cervical H H H H
nth?.. Dr.t cona Poon Cervical Intraepithelial Neoplasia

15:00-15:20  What can be done to prevent preterm delivery in high-risk women? —
Prof. Andrew Shennan

15:20-15:45 Discussion (Chaired by Prof. Donald Peebles)

15:45-16:00 Closing remarks, future actions

http://'www wolfson.gmul.ac.uk/




Imperial College
London

DOSE EFFECT

28

32

2008 Arbyn et al.
thebmj

Severe & extreme PD
Perinatal mortality

r 2006 Kyrgiou et al.
THE LANCET

Overall prematurity




PACT Results Phase 2

- 3
Absolute risks 19.4% 16.9%
0.40
9.8% A B 2.5 —_
o
9.8% 12.5% O
0.30 A 2 in
c )
o)
s 15 %
© 0.20 — — — -
2 g
g & * 1 E
0.10 — — — v
- 05 %
0.00 0
Punch Small Medium Large Multiple

before birth (<10mm) (10-14mm) (15+mm) LLETZ

Case [ Control  cASTANON et al. BSCCP GLASGOW 2013



Depth of Excision ...

Preterm delivery (<37W): Excision vs no treatment ~heigth

<10 mm
Risk ratio
Study (95% Cl)
. & »
Raio, 1997 < 0.52 ( 0.06, 4.83)
Sadler, 2004 — 0.99 (0.57, 1.72)
Samson, 2005 : — M 3.02(165553)
Nohr, 2007 . 0.83(0.21, 3.25)
Simoens, 2012 . 1.50( 0.36, 6.21)
Overall _ 1.38 (0.71, 2.68)
I I [ [ [ [
1 .2 5 1 2 5 10
Risk ratio

>10 mm
Risk ratio

Study (95% ClI)

Raio, 1997 %> 4,64(1.20, 17.88)

Sadler, 2004 i 1.64 ( 1.13, 2.37)

Samson, 2005 P m 3.84 ( 1.66, 8.88)

Nohr, 2007 + 2.46 ( 1.45, 4.16)

Simoens, 2012 o 3.43 (1.45,8.13)
Overall > 2.49 (1.70, 3.66)

T T I I I
1 5 1 2 5 10
Risk ratio

Kyrgiou Lancet 2006



Series of publications
Noehr et al.

Obstet Gynecol 2009a
Obstet Gynecol 2009b
Am J Obstet Gynaecol 2009

Chdds ratio for preterm delivery®

a0 4

10 4

L]
]

1.0

Cone deplh {mmj

Cone Volume

Khalid BJOG 2012

3-fold increase in PTL risk if
- Volume > 6cm?3

- Thickness > 12mm

Repeat conisation

Noehr AJOG 2009: x 4 PTB
Ortoft BJOG 2010: ePTB x5 — PM x3

ANOGEE






Fertility & Pregnancy outcomes
after CIN treatment

THE COCHRANE Kyrgiou M, Mitra A, Arbyn A, Stasinou M, Martin-Hirsch P, Bennett P, Paraskevaidis E
COLLABORATIOMN® BMJ 2014

No of events,'total

Study/subgroup Experimental Contral Risk ratio Weight Risk ratio
randam, (95% CI) (3] randem, (95% CI)
‘Overall pregnancy rates

LEEP/LLETZ v no treatment

[ ] [ ]
Fe rt I | Ity O u tCO m e S : Bigrigg 1994 76229 66229 T 12,9 1.15(0.88 to 1.51)
Turlinglon 19596 15/54 21/57 —r 11.1 0.75 [0.44 to 1.30)
Subtotal (95% CI) 283 286 - 31.1 1.00 (0.67 to 1.48)
Total events 91 a7 .
_ no adve rse effect Test for heterogeneity: ©°=0.04, y*=1.83, df=1, P=0.18, 1I’=45%
Test for overall effect: z=0.01, P=0.99 '
Laser conisation v no treatment :
Spltzer 1995 &7/100 28/100 : —— 17.3 2.39 (1.70ta 3.37)
- PR: treated (43%) > untreated subtori ssw ) 100 100 P - 173 2.39(1.7010 3.37)
Total events 67 8 i
(38%) Test for heterogeneity: Not applicable
Test for overall effect: z=4.98, P«0.001
Laser ablation vno treatment :
. . Spitzer 1995 210/332 149333 i- 246 1.41(1.22to1.63)
- ? Longer time to Conceptlon Subtotal (5% ) 333 333 s 246 1.61(1.22t0 1.63)
Total events 210 149 i
(NS) Test for heterogeneity: Not applicable
Test for overall effect: z=4.64, P«0.001 E
Treatment not specified v no treatment '
_ N d d h f .« . Kallialla 2012 25786179 11 642/30436 I 27,0 LO09(L06101.13)
O ata on ept 0 eXCISIOH, Subtotal (55% CI) 6179 10436 : 270 1.09(1.06t01.1%)
Taotal events 2578 11 642 :
num be r Of TX' ° Test for heterogeneity: Not applicable
Test lor overall effect: z=5_20, P«0.001 '
Total (95% CI) 6895 31155 '* 100.0 1.29 (1.02 to 1.64)
H H Total events 2946 11 906
- M u Itlfa CtO rlal n atU re Test for heterogeneity; T=0.05, x =32.76, df=d, Pa.001, I*=65%
Test for averall effect: z2=2.11, P=0.04 0.01 o1 1 10 100
Test for subgroup differences: y7=31.06, df=3, Favours Favours

Pe0.001, P=90.3% untreated group treated group



Fertility & Pregnancy outcomes
after CIN treatment

Kyrgiou M, Mitra A, Arbyn A, Stasinou M, Martin-Hirsch P, Bennett P, Paraskevaidis E

THE COCHRANE

COLLABORATION®
Treated Group  Untreated Group Risk Ratio Risk Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
CKC versus No Treatment
Buller 1982 1 88 2 106 5.3% 0.60 [0.06, 6.53] —_—
E I t L] Larsson 1982 16 294 12 341 26.4% 1.55[0.74, 3.22] T
a r y p reg n a n Cy O u CO I I I e S ° Weber 1979 4 66 1 55 6.3%  3.33[0.38, 28.96) _
Subtotal (95% CI) 448 502 38.0% 1.55 [0.79, 3.01) L 2
Total events 21 15
Heterogeneity: Tau® = 0.00; Chi* = 1.09, df = 2 (P = 0.58); I = 0%
d Test for overall effect Z = 1.28 (F = 0.20)
= 2n trlmester mlsca rrlage: LLETZ versus No Treatment
Blomfield 1993 2 40 1 B0  5.4% 4.00 [0.37, 42.80) e
RR: 2.6 ( 1.46-4 67) Cruickshank 1995 149 3 298 87%  133[0.23,7.89] —_—
° ° ° ° Subtatal (95% CI) 189 378 14.1% 1.98 [0.48, 8.21] -'-
Total events 4 4
TreatEd 1 . 6% VS U ntreatEd 04% Heterogenety: Tau® = 0.00; Chi® = 0.53, df = L (P = 0.47); I = 0%
Test for overall effect: Z = 0.94 (P = 0.35)
Laser Conisation versus No Treatment
Sagot 1995 0 7l 0 82 Not estimable
Subtotal (95% CI) 71 82 Not estimable
Pregnancy outcomes: CE AR
L] Heterogeneity: Not applicable
Test for overall effect: Not applicable
O n gO I n g cee Excisional treatment not specified versus No Treatment
Albrechtsen 2008 226 15108 BS01 2164006 44.1% 3.81[3.34, 4.34) [ |
Sjoberg 2007 7 742 0 742 3.8% 15.00[0.36, 262.16) T—
Subtatal (95% CI) 15850 2164748 47.9% 3.82 [3.35,4.35) ]
Total events 233 8501
Heterogeneity: Tau® = 0.00; Chi* = 0.90, df = 1L (P = 0.34); F = 0%
Test for overall effect: Z = 20.05 (P < 0.00001)
Total (95% CI) 16558 2165710 100.0% 2.60 [1.45, 4.67) <9
Total events 258 8520
- 2 . iz R L 1 1 |
Heterogeneity: Tau® = 0.20; Chi* = 10.21, df = 6 (P = 0.12); I = 41% YIRS B Tod

Test for overall effect: Z = 3.21 (P = 0.001)

Favours [experimental] Favours [contral
Test for subgroup differences: Chi* = 7.56, df = 2 (P = 0.02), I’ = 73.5% lexp I [ I

BMJ 2014



The Role of the Depth of Excision....

Preterm delivery at <37 W (Excision <10mm vs >=10mm treatment)

Study

ID

Raio, 1997

Sadler, 2004

Samson, 2005

Nohr, 2007

Khalid, 2012

Simoens, 2012
Castanon, 2014
Kyrgiou, 2014
Weinmann (estimated)

Overall (12 =7.2%, p =0.375)

NOTE: Weights are from random effects analysis

RR (95% Cl)

8.91 (1.1, 71.73)
1.66 (0.95, 2.90)
1.27 (0.61, 2.64)
2.97 (0.69, 12.80)
1.74(0.83, 3.64)
2.21(0.69, 7.14)
155 (1.22, 1.95)
3.88 (1.69, 8.86)
1.40 (0.67, 2.91)

1.70 (1.38, 2.10)

I I
.01 1

100

Produced by Marc Arbyn



What causes preterm birth after CIN treatment?

Treatment

Mechanical integrity

Founta BJOG 2010
Khalid BJOG 2011

Structure of cervix
Phadnis BJOG 2011

Immunological function
Paraskevaidis BJOG 2007

CIN

HPV infection/CIN:
Immunological function

Microbiome/metabonome

Castanon BMJ 2012

Kyrgiou BMJ 2012 (Editorial)
Lee PLoS One 2013

Arbyn BMJ 2012 (Editorial)

Vag microbiome/metabonome

Intrinsic
abnormality

Women HPV/CIN — PTB:

Impaired immunity

(AMPs, leucocytes...)
Woodham PLoS One 2012

Microbiome/metabonome
Lee PLoS One 2013
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Cx Length before Tx &

Cone Depth
50
40
30
20
10 '
0 11
% of Cx length excision
80.0
60.0 -—"’
40.0 “” : - .—\—
20.0 “—0
o | sesPee® e

0 10 20 30 40

Cx V before Tx & Cone V

50
40
30
20
10
0 III TT IilllllilL IIIIIIIIIIIIIIIIIIIIIIIII l T
1 4 7 1013161922252831343740
% of Cx Volume excision
100.0
&
80.0
o
60.0 e

European Group

30

25

20

15

10

opV

O % Deficit 6m 0

10 20 30 40

P<0.001

Variation in the Cx V/L & % of excision...

Cx Deficit & perhaps

gestation correlates to

%)V excised...

Founta et al. BJOG 2010
Kyrgiou, et al. 1JOG 2015




Natural History of HPV infection

Spontaneous

regression '
Spontaneous
regression
Spontaneous
regression

D 20%

Treatment necessary

D 20%

‘IIIIIIIIIIIIIIIIIIIIIIIII

15 + years

*The number of cases (USA data) and percentages in each disease category are estimates.



Reduction
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1000 -

in British cervical cancer mortality due to screening

] Cervical cancer deaths under age 75 that would
have occurred without screening

, .- .
] Start of national i

screening
| programme in

1988 l e

" Projected future mortality with
improvments in screening
British deaths up to 2000 """~ --- el
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Year

Peto Lancet 2004






Psychological Morbidity

e TOMBOLA study (Trial of
Management of Borderline & Other
Low grade Abnormal Smears)

- women with LG smears report anxiety
levels similar to those found by other
studies in women with HG smears
when referred to colposcopy

- Young women suffered more anxiety
compared to older women




Complications

Short term :

Peri-operative pain

lary haemorrhage: <1%

2ary haemorrhage up to 14d after due to infection

Long term :
Cervical stenosis } mainly with CKC
Inadequate colposcopy or deep excisions

Fertility & obstetric outcomes



Obstetric outcomes after conservative treatment for
intraepithelial or early invasive cervical lesions: systematic

review and meta-analysis
M Kyrgiou, G Koliopoulos, P Martin-Hirsch, M Arbyn, W Prendiville, E Paraskevaidis Lancet 2006; 367: 489-98

Studies

% cases % controls

R.R

Preterm delivery 11% 1% 1.70 (1.24-2.35)
Low birth weight 8% 4% 1.82 (1.09-2.06)
Laser cone

]
Preterm delivery 14% 10% 1.71 (0.93-2.14)
Preterm rupture of 15% 6% 2.18 (0.77-€.16)

membranes
Knife cone

Preterm delivery

Low birth weight
Laser ablation
Preterm delivery

14%

5%

[ ]
2.59 (1.80-3.72)

2.53 (1.19-5.36)

[
0.87 (2.63-1.20)




Impact of vaccination on cx cancer

20 years-initial impact 30 years - full impact

Age standar dised incidence of cancer

Target
vaccination
age 12 -

10-14y 15-19y 20-24y 25-29y 30-34y 35-39y 40-44y 4549y 50-54y 55-59y 60-64y

Wright TC et al Vaccine 2006



Treatment Failures : ~ 5 - 10% of all Txs

% of TFs identified on each FU visit

v'~90% Txs gpsp

~
LL
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S

18 24 36 48 60
Months After Treatment




HPV-related biomarkers positivity rates before Tx

And CIN Grade at 15t Tx

p16

20.062

100
90
80
70 =&—HPV DNA test
60 ~#—HR HPV DNA
50 ~#=HPV 16/18
40 =>é=mRNA NASBA
30 =¥=mRNA flow cytometry
20 —o—p16
10
0 \
Normal CIN1 CIN2 CIN3
BIO-MARKER
HR  HPV HPV DNA
HPV DNA ONA 16/18 NASBA FLOW
Chi-square (trend) 40.578 49.34 38.88 48.552 9.442
DF 1 1 1 1 1

Significance level P<0.0001 P<0.0001 P<0.0001 P<0.0001 P=0.0021

1
P <0.0001




100
90
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O\

60 \\ ~—HPV DNA test
50 \\ -=-HR HPV DNA test

RN SO iy
20 —~ *-p16
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Diagram 1. Biomarkers Positivity Rates at Time Visits



100

90 3

20 ——HPV DNA test

70 HR HPV DNA
==

gg test

40 NASBA mRNA

30

20 —=<Flow mRNA

10
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Diagram 2. Biomarkers Positivity Rates at time Visits for
Treatment Failure Cases



Sensitivity for each single Biomarker at Post Tx time Visits (CIN 2+)

(Treatment Failure Cases )

90%

80%

70%

60%
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40%
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20%
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2 2 2 2 2 2
L 2
[ | [ | [ | [ | [ | [ | [ |
¢ HPV DNA test
® HR HPV DNA test
NASBA mRNA
x Flow mRNA
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X X X X X X X
X X X X X X X
6 12 18 24 30 36 42 48 54 60




Specificity for each single Biomarker at Post Tx time Visits (CIN 2+)

(Treatment Failure Cases)

100%
90%
80%
70%
60%
50%
40%
30%
20%
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- -
A X X X X X X
X X X X X
[ | X
* ¢ HPV DNA test
. E = ] ] ]
| ¢ ¢ ¢ ¢ ¢ ® HR HPV DNA test
NASBA mRNA
x flow mRNA
x pl6

6

12 18 24 30 36 42 48 54 60




Low grade cytology: primary triage

HSIL
AlS
AGC

ASCUS
LSIL

 ——

2,5 % Colposcopy

risk CIN 2+: > 50%
Repeat cytology?

7%
—, Colposcopy ?

risk CIN 2+ =20% \

HPV testing ?
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INTRODUCTION Lsit

Cervical cancer is the third most common cancer in women worldwide. It is estimated that, in 2008, I

approximately 530,000 women developed cervical cancer and that 275,000 died of the disease.' A well é hrH PV DNA
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Suggested work flow

Meta analysis of meta analyses
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Flowchart of the rules of a model produced by automated text processing

K. Wagholikar et. al. (2012)

A Clinical Decision Support
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A Clinical Decision Support System for
Cervical Cancer Screening and Triage
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